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As environmental degradation has 
emerged as a public policy issue, in- 
terest in alternative strategies for con- 
trolling environmental pollution has in- 
creased. Our growing awareness of the 
failure of present pollution control 
strategies to cope effectively with the 
problem has contributed significantly to 
this willingness to examine alternatives 
(1-3). Some of the proposed alterna- 
tives would not alter the basic thrust of 
present policies, but would only do 
more, do it better (we hope), and do it 
faster. However, there has also been 
growing interest in . one alternative 
which would involve a significant de- 
parture from the present policies. This 
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is the strategy of creating economic in- 
centives for pollution control by levying 
taxes or charges on wastes (residuals) 
discharged to the environment. 

Five years ago, this residuals charge 
strategy was opposed by businessmen, 
political leaders, and environmental 
groups. Only academic economists (and 
some of their number who had infil- 
trated government) could be found to 
espouse this position. Yet today, the 
President and his Council of Environ- 
mental Quality, environmental groups, 
and numerous members of Congress 
have endorsed this strategy, at least in 
principle (4, pp. 136-139, 287, and 
303-305; 5). 

Congress now has before it a wide 
range of pollution control bills based 
on an economic incentive strategy. The 
Administration has proposed both a 
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tax on lead additives in gasoline and 
on sulfur oxide emissions from fossil 
fuel combustion (6). Since November 
1969, Senator William Proxmire has 
gathered increasing support for his bill 
to impose charges on industrial effluents 
discharged to public watercourses (7). 
Charges on effluents causing water pol- 
lution have been or are being consid- 
ered in several states, including Maine, 
Wisconsin, New Jersey, and Illinois. 
And Vermont has enacted a modified 
form of charging for effluents that is 
designed to accelerate compliance with 
the provisions of state-issued licenses 
for the discharge of wastes (8). All of 
these proposals have the following com- 
mon characteristic: either directly or 
indirectly they would raise the cost of 
discharging harmful wastes to the en- 
vironment. Thus their aim is to induce 
firms, municipalities, and individuals 
subject to the charge to curb their dis- 
charges of wastes and ultimately to 
reduce the damages caused by these 
discharges. 

At an abstract level the logic of the 
argument in favor of residuals charges 
is impeccable. Even at the practical 
level of policy implementation, the case 
for such a strategy appears very strong 
indeed. Yet despite the increasing in- 
terest in the concept and the growing 
support for specific proposals, the pub- 
lic debate has been clouded by con- 
fusion and misconceptions. This has 
allowed some assertions questioning the 
efficacy, feasibility, and effectiveness of 
residuals charges to gain an unwar- 
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ranted degree of acceptance in this 
debate. Our purposes in this article are 
to dispell confusion, correct misconcep- 
tions, and to put the more substantive 
of the criticisms of residuals charges 
into proper perspective. To gain this 
perspective, we compare the residuals 
charge strategy with the relevant alter- 
native-in this case direct regulation of 
discharges through permits backed by 
an administrative and judicial enforce- 
ment system. The regulation-enforce- 
ment strategy is the relevant alternative 
because it is the mainstay of present 
public policies toward the control of 
air and water pollution. This explicit 
comparison between strategies will re- 
veal that the most substantive of the 
criticisms of residuals charges apply 
also to the regulation-enforcement strat- 
egy. This is because the criticisms stem 
from the nature of the pollution control 
problem rather than from characteris- 
tics of the residuals charge approach to 
solving that problem. 

We first discuss the rationale for the 
residuals charge approach to environ- 
mental management, describing its eco- 
nomic logic and explaining how it 
would work in practice. We then ad- 
dress ourselves to the most important 
misconceptions and critical assertions 
and conclude with some brief recom- 
mendations for public policy which we 
think are well supported by our dis- 
cussion. 

The Rationale for Residuals Charges 

The case for the economic incentives 
or residuals charge strategy rests on the 
acceptance of two primary propositions. 
The first is that, in a market economy, 
prices play a major and valuable role 
in the allocation of resources to uses 
that will be of highest value. The sec- 
ond is that degradable environmental 
resources, unlike most other resources, 
are now outside the scope of the market 
system and the uses to which they are 
put are not subject to the guidance of 
prices. 

Economic theory teaches us that, giv- 
en certain assumptions and conditions, 
markets can solve efficiently or optimal- 
ly the problem of allocating scarce re- 
sources. The ideally functioning market 
system provides information and signals 
to economic decision-makers. These sig- 
nals are the prices of goods and re- 
sources. The information they convey 
concerns the relative gains and costs of 
using the resources at hand in different 
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ways. Market prices reflect the marginal 
valuation or willingness to pay for 
goods on the part of consumers. Costs 
reflect the value of resources in alter- 
native uses. In the idealized system, the 
competition for profits leads to an ex- 
pansion of the production of goods to 
the point where their prices equal their 
marginal or incremental costs of pro- 
duction. Thus the amount people are 
willing to pay for a good equals the 
value of the resources used in producing 
it; no more, no less. No more, because 
producers would otherwise expand out- 
put in order to capture the excess of 
value over cost. No less, because with 
losses the resource owners would be 
induced to shift their resources to uses 
of higher value. 

In the case of environmental re- 
sources, however, the price signals are 
absent. Land, labor, and capital have 
their prices. But environmental re- 
sources-public watercourses, the atmo- 
sphere, and public lands-have no price 
because no one owns them. As a result, 
these resources are treated by everyone 
as free goods. When scarce resources 
are made available at a zero price, and 
with no nonmarket control of their use, 
they are overused and abused. The 
"freeness" of the resource results in 
there being no incentive for the popula- 
tion to economize on the resource or to 
allocate it to the use of highest value. 

Hardin called this the "tragedy of the 
commons" (9). In his apt example of the 
communal grazing land, each herdsman 
would introduce more cattle as long as 
there was any grass left. Since he did 
not own the pasture land, the herdsman 
would reckon only the costs to himself 
of letting in more cattle, and would 
ignore the costs he imposed on other 
herdsmen as well as the long-term 
damages that would be caused by over- 
grazing. The historical solution to the 
common grazing problem, at least in 
Western societies, has been the division 
of land and the establishment of rights 
of ownership so that markets and prices 
would control and ration the use of land. 

The atmosphere and our watercourses 
are the modern equivalents of the com- 
mons. Consider air pollution, for ex- 
ample. Because no one owns the atmo- 
sphere, people discharging wastes can 
use it at no cost to themselves. The fact 
that people living downwind experience 
bad health and earlier death is a cost of 
our using the atmosphere in this way. 
But the market system does not impose 
these costs on those who are respon- 
sible. To the dischargers the use of the 

atmosphere is free. The availability of 
environmental resources to users at a 
zero price results in their overuse and 
abuse, a phenomenon we call pollution. 

When a common property resource, 
such as the air or water, is being over- 
used, there are two possible solutions. 
Hardin suggested that the solution was 
mutual coercion, mutually agreed upon 
by the majority. The appropriate pat- 
tern of usage would be determined by 
some political process and implemented 
by some nonmarket means, the police 
power of the state being relied on to 
carry out the plan. The licensing of 
television broadcasting stations and is- 
suing of permits for discharges into 
navigable waterways are examples of 
this approach. In essence, this solution 
is the regulation-enforcement strategy 
discussed above. The other alternative 
is to reproduce the effect of private 
markets by charging a price or fee to 
those who would use the common prop- 
erty resource. The fee or price would 
then allocate or ration the resource. 
Grazing fees per head of cattle on fed- 
eral lands, stumpage fees for timber cut 
in national forests, admission fees to 
national parks, and residuals charges 
are all examples of the economic in- 
centives approach to managing common 
property resources. 

Under a system of residuals charges. 
people discharging wastes are required 
to pay the government a certain sum 
for each unit of wastes discharged. Dis- 
chargers are led to compare the cost of 
using the environment for waste dis- 
charge-as reflected to them by the 
residuals charge-with the cost of han- 
dling their waste disposal problems in 
some other way. The choice of means 
for dealing with the waste is left to the 
discharger. And he has a wide range 
of options. He may treat the waste, re- 
cycle it, store it, or find methods of 
production which reduce the volume of 
waste generated (10, especially chaps. 
4 and 8). His only guide is the relative 
costs of alternative procedures, one 
of which is dumping the waste un- 
treated into the environment. People 
generating wastes will reduce their dis- 
charges to the environment as long 
as the marginal cost of doing so- 
the marginal cost of waste treatment 
(or recycling, or waste storage)-is less 
than the price or marginal cost of dis- 
charging the waste to the environment. 
The higher the residuals charge the 
greater the incentive to seek alternatives 
to direct discharge, and the smaller the 
flow of wastes to the environment. In 
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this way environmental resources can 
be brought back into the economic 
system. The incentives which induce ef- 
ficiency in the use of labor, capital, and 
land can also effect a more efficient al- 
location of environmental resources. 

The Regulation-Enforcement Strategy 

Policy proposals cannot be evaluated 
effectively in a vacuum. Any given pol- 
icy can best be evaluated by comparing 
it with the relevant alternatives-one 
of which is to do nothing. In our judg- 
ment, the relevant comparison is be- 
tween a residuals charge strategy and 
the regulation-enforcement aspects of 
the present strategy for controlling air 
and water pollution. This strategy, as 
embodied in federal and state law, con- 
sists of, first, the establishment of am- 
bient air and water quality standards 
and, second, the use of the police power 
of the state to bring about a reduction 
in discharges sufficient to attain these 
standards. 

Given the establishment of quality 
standards, this approach can best be 
viewed as a two-step process in which 
regulations are established and compli- 
ance with them is enforced. In establish- 
ing regulations, the public authority 
must determine the maximum allowable 
total discharges for a river stretch or 
an air basin, consistent with the attain- 
ment of the quality standard. Then the 
authority must, in some way, allocate 
this total among all dischargers. This 
allocation will determine the terms of 
the licenses or permits that will be held 
by all dischargers and that will specify 
the maximum allowable discharges or 
standards of effluent or emission qual- 
ity. In enforcing the regulations, the au- 
thority must undertake surveillance of 
dischargers so as to detect violations 
and must initiate judicial or quasi- 
judicial proceedings to compel compli- 
ance or to impose sanctions (such as 
fines and jail sentences) when violations 
are detected. 

The ideal situation for performance 
of a system of regulation and enforce- 
ment is one in which there are no vio- 
lations whatsoever. In practice, the 
number of violations (whether or not 
detected) depends on the cost of compli- 
ance with the regulations, the penalties 
associated with being caught in a viola- 
tion, and the probability of being de- 
tected in violation and having the pen- 
alties imposed. These are all factors 
which must be considered in assessing 
the effectiveness of any regulation-en- 
forcement system. 
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Residuals Charges, Damages, 
and Standards 

If the residuals charge strategy is to 
be taken seriously, a satisfactory answer 
must be provided for the question of 
what the appropriate charge would be 
on a particular pollutant. The basic 
logic of the residuals charge proposal 
suggests one answer: the charge should 
equal the marginal or incremental dam- 
age caused by the pollutant, as mea- 
sured in dollars (10, see chaps. 5 and 6). 
This logic is described as follows. 

When wastes discharged to the en- 
vironment impair its use for other pur- 
poses, for example, life sustenance or 
recreation, there is, in principle, a will- 
ingness on the part of the affected indi- 
viduals to pay to avoid these adverse 
effects. This willingness to pay is the 
monetary measure of the damages or 
costs of pollution. Efficiency in the al- 
location of environmental resources re- 
quires that these damages be equated 
with the costs of their being avoided at 
the margin. Because people discharging 
wastes minimize their own costs by 
equating their marginal costs of waste 
reductions with the residuals charge, a 
charge equal to the marginal pollution 
damages will lead to the efficient alloca- 
tion of the environmental resource. The 
reduction in environmental damages as- 
sociated with a one-unit reduction in 
discharges will just equal the incremen- 
tal cost of obtaining' that reduction. 
Where marginal environmental damages 
exceed marginal waste reduction costs, 
further reductions in discharges are 
called for and will be induced in the 
dischargers as they respond to the 
charge set equal to marginal damages. 

If monetary damages are to be the 
basis for establishing residuals charges, 
estimates of these damages must be 
available. Although economists are 
making progress in estimating some 
forms of pollution damages in dollar 
terms (4, p. 104; 11), sufficiently reli- 
able information for setting residuals 
charges on this basis is not now avail- 
able nor is it likely to be in the near 
future ((12). 

The first misconception regarding re- 
siduals charges is the belief that such 
charges can be implemented only if the 
magnitudes of the damages are known 
in terms of dollars (13). Fortunately, 
the economic logic of the residuals 
charge strategy provides an alternative 
means of determining the charge that 
should be imposed-one which is con- 
sistent with present legislation and 
which utilizes available or readily ob- 
tainable information. 

Under present environmental policies, 
the federal government has required 
states to establish standards or mini- 
mum acceptable levels for air and water 
quality. For any such standard there 
is a maximum permissible rate of dis- 
charge of residuals which is consistent 
with that standard. An appropriate re- 
siduals charge, if set high enough, can 
induce dischargers to limit their dis- 
charges to this maximum amount. In 
economic terms the standard establishes 
a maximum supply of permissible dis- 
charges, and the price (residuals charge) 
must be set high enough to ration this 
fixed supply among those who wish to 
make discharges. In other words, there 
is a market clearing price or charge 
which will equate the quantity of dis- 
charges demanded with the fixed supply 
implied by the standard (14). 

The response of dischargers to the 
charges imposed depends on the mar- 
ginal costs that they will incur if they 
reduce their residuals by treatment and 
other means. If the public authority re- 
sponsible for setting residuals charges 
knows the marginal cost schedules of 
dischargers, it can readily calculate the 
appropriate residuals charge. The charge 
must be set at the marginal cost of 
waste reduction at the level of control 
required to attain the standard. 

Although information on the costs of 
reducing wastes is far from perfect, we 
do have some data. A number of stud- 
ies have been conducted on the basis 
of cost estimates obtained for engineer- 
ing designs of waste reduction methods. 
While such estimates are not accurate 
for all dischargers, they do permit anal- 
ysts to make reasonable projections of 
the responses of representative discharg- 
ers to a charges system, and to estimate 
the appropriate charges (4, p. 120; 15). 
Even if the marginal cost of treatment 
is not known with accuracy, the appro- 
priate charge can be discovered by ob- 
serving the responses of dischargers 
when they are presented with alterna- 
tive charges. If an initial charge fails 
to attain the quality standard, the 
charge should be raised until the stan- 
dard is met (16). An added benefit of 
this approach is that it generates valu- 
able information on the minimum costs 
of attaining different standards of en- 
vironmental quality under various en- 
vironmental conditions and for different 
types of wastes. 

In the remainder of this article we 
assume that both the residuals charge 
and regulation-enforcement strategies 
have as their goal the attainment of 
quality standards for air and water that 
have been established by the commu- 

SCIENCE, VOL. 177 



nity. These standards can be the basis 
for determining the charges that should 
be imposed just as they are the basis for 
determining permissible discharges un- 
der the regulation-enforcement ap- 
proach. We turn now to an evaluation 
of some of the criticisms of residuals 
charges. 

Residuals Charges Are Not 

"Licenses to Pollute" 

The most frequently uttered charge 
against an economic incentives strategy 
is that it allows those with financial 
means to buy their way out of effective 
environmental control. To those offer- 
ing this criticism, the idea that polluters 
can purchase the right to degrade the 
environment through the exercise of 
economic power has appeared to be 
both vulgar and a fatal policy flaw. 

The "license to pollute" cliche should 
be laid to rest once and for all. First, 
it must be recognized that residuals 
charges are no more a license to pollute 
than are the allocation of permits issued 
under a regulation-enforcement strategy. 
In both approaches it is recognized that 
some use of watercourses for residuals 
absorption is appropriate. In both ap- 
proaches, the quality standard of the 
stream will be attained if the policy is 
properly implemented. The residuals 
charge strategy will achieve the desired 
reduction in discharges by raising the 
polluter's cost of discharging; the use 
of permits will achieve the desired re- 
duction by enforcing the rules implied 
by license provisions. 

With a means of enforcing effluent 
standards, the license to pollute is, in 
effect, awarded to the discharger free 
of charge. The discharge permit is 
treated as a "right" which is assigned 
to the polluter by the public. With a 
residuals charge approach, however, the 
discharger must pay by the pound for 
each unit of waste which is released 
into the environment. He must, in es- 
sence, compensate the public for the 
right to make use of the environment 
for waste discharge. In this context, the 
labeling of the residuals charge strategy 
as a "license to pollute" makes sense 
only if the effluent standards approach 
is also so regarded and if the required 
payment of the charge fails to induce 
dischargers to search for measures of 
discharge control or treatment in order 
to reduce liability to the charge. As we 
emphasize below, indifference to the 
residuals charge is not consistent with 
human behavior as it is revealed in 
business. 
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Finally, this assertion fails to recog- 
nize that, under a residuals charge strat- 
egy, all dischargers face a perpetual in- 
centive to economize on the use of the 
environment by reducing discharges. 
Under an effluent standards strategy, 
only those dischargers who seek to dis- 
pose of more wastes than their license 
entitles them to will face such an abate- 
ment incentive. 

Would Charges Hinder 

Industrial Abatement? 

Representatives of industry have 
argued that residuals charges would 
cripple industry's ability to finance pol- 
lution control equipment. Industry, it is 
claimed, is already spending as much 
as is possible on efforts to control pol- 
lution. "Taking money away from in- 
dustrial companies in the name of a tax 
on pollution . . would harm the cause 
of pollution control" (17). 

The vacuousness of this position is 
evident from several perspectives. First, 
by implication this assertion contends 
that economic incentives-prices and 
costs-fail to influence business deci- 
sions and behavior. Observed behavior 
verified by empirical estimates contra- 
dicts this contention. For example, 
when firms purchase labor-saving capi- 
tal equipment in response to rising 
wages, they are demonstrating their 
responsiveness to economic incentives. 
It is interesting that, in other contexts, 
the role of economic incentives in 
achieving efficiency has been regarded 
as of primary importance by business 
decision-makers. 

Second, this position suggests that the 
main effect of any decrease in profits 
would be to reduce expenditures for 
residuals abatement or treatment. With- 
out appropriate incentives, it is prob- 
able that businesses do afford invest- 
ments in pollution control low priority. 
After all, with little effective penalty for 
discharging wastes, the return on abate- 
ment investments will not be high. It is 
the purpose of a residuals charge policy 
to alter these priorities and to remove 
pollution control efforts from their de- 
pendence on some notion of social 
responsibility. 

Finally, if continued discharge is 
made costly through a residuals charge 
policy, abatement investments will be- 
come profitable and, as with profitable 
labor-saving investments, industry will 
find the financial resources to under- 
take these activities. 

Although industry expects to spend 
$4.9 billion on pollution control in 

1972, this figure is only 5.3 percent of 
all planned capital expenditures (18). 
A doubling in the amount of spending 
for pollution control could be accom- 
modated with only a 5.6 percent re- 
duction in other capital spending. It is 
not that financial resources are unavail- 
able. Rather, what is lacking is the in- 
centive to use more of these resources 
for pollution control. 

Residuals Charges Similar to 

User Charges 

The practice of imposing sewer (or 
user) charges on those who discharge 
wastes to municipal sewer systems is 
now well established and generally ac- 
cepted. The municipality accepting the 
wastes for treatment renders a service 
and incurs real costs which must be 
covered by revenues. Some have ar- 
gued that although user charges are 
reasonable, residuals charges are not 
because in the latter case no service 
that entails cost is rendered (for ex- 
ample, see 17, p. 1262). 

The argument is invalid. Although 
there are some differences, the cases of 
user charges and residuals charges are 
alike in two essential respects. First, in 
both cases a service of value is rendered 
to those who discharge wastes. In one 
case this service is provided by a sys- 
tem constructed and operated by hu- 
man beings and employing labor and 
capital; in the other case the service 
is provided by a natural system (19). 
Second, the use of both systems for 
waste disposal entails real social costs. 
In one case, these are the opportunity 
costs of the labor and capital utilized in 
treating the wastes; in the other case 
the costs are imputed damages in the 
form of recreation opportunities fore- 
gone, medical costs incurred, and lon- 
gevity sacrificed. It is the existence of 
these costs and the absence of any in- 
stitutions for imposing these costs on 
those who use the environment for 
waste disposal which make pollution a 
problem for public policy. 

On a somewhat different level, the 
issue here is a legal one involving 
property rights. User charges, it is im- 
plied, are legitimate because the legal 
rights to the treatment facility are well 
defined. But because the ownership 
rights in the environment are not well 
defined, it is argued that residuals 
charges are not legitimate. Dischargers 
are, in effect, asserting that they have 
a right to the assimilative capacity of 
the environment and, therefore, should 
not have to pay anyone else for its use. 
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While the question of ownership of 
environmental resources has not been 
finally resolved in the law, the thrust 
of recent legislation and case law is in 
opposition to the position outlined 
above. These legal developments have 
tended to assert public ownership in 
the common property resource (4, pp. 
104 and 155-177; 20). The recent 
passage of laws containing licensing 
requirements supports this view. And 
a residuals charge policy would simply 
assert that what the public has the right 
to give away through licenses it can also 
charge a price for. 

Discharges Can Be Measured 

In order to impose residuals charges 
it must be possible to measure residuals 
flows directly or to estimate their magni- 
tudes by accurate indirect means. For a 
residuals charge system to provide ap- 
propriate incentives to dischargers, the 
bill paid by the discharger must vary 
directly and closely with the composi- 
tion and quantities of wastes actually 
discharged. Several observers have ar- 
gued that because accurate monitoring 
of residuals flows is not practical, a re- 
siduals charge is not a feasible alter- 
native (21, 22). However, the argu- 
ment will not stand closer inspection. 

Any pollution control strategy re- 
quires that information be obtained on 
what is being discharged in order for 
the strategy to be effective in control- 
ling or restricting discharges to some 
maximum amount. For example, if an 
effluent licensing system is to be strictly 
enforced, the policing agency must be 
able to measure discharges accurately, 
continuously, and at reasonable cost in 
order to detect and take action on vio- 
lations of the license terms. Fortunately, 
for most of the more significant and 
ubiquitous pollutants the measurement 
technology is available and its cost is 
reasonable relative to the other costs 
and benefits associated with pollution 
control (23). 

Must Pollution Control Costs 

Be Known? 

While both a residuals charge strategy 
and a regulation-enforcement approach 
have identical requirements for infor- 
mation on rates of discharge, they dif- 
fer in their requirements for informa- 
tion regarding the costs of reducing 
waste discharges. Under a regulation- 
enforcement system, the objective is to 
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issue licenses which restrict discharges 
sufficiently to attain the environmental 
quality standard. The total allowable 
discharge could be allocated among 
licensees in an infinite number of ways. 
No information is required on the costs 
borne by the dischargers in order for 
them to meet the standard. For the 
residuals charge system to achieve 
precisely the desired environmental 
quality, a charge structure must be es- 
tablished that will induce individual dis- 
chargers to reduce their effluents. To as- 
certain the appropriate charge, policy- 
makers should be able to estimate the 
costs of such reduction incurred by in- 
dividual dischargers. 

However, the capacity to achieve pre- 
cisely a desired environmental quality 
is only one of several criteria that might 
be used to evaluate policy. A further 
relevant factor is the total cost to so- 
ciety of achieving the standard. Al- 
though any set of permitted discharges 
can achieve the standard, only that set 
of license allocations which equates the 
marginal costs of waste reduction of 
all dischargers will achieve the stan- 
dard at minimum total cost. Depar- 
tures from this rule are likely to raise 
total costs substantially. For example, 
studies have shown that the imposition 
of requirements for uniform treatment 
may entail total costs which exceed the 
minimum costs by a factor of 2 (4, 
p. 120; 15). 

A residuals charge strategy has the 
virtue of leading automatically to the 
achievement of any given reduction in 
discharges at the lowest possible cost. 
This is because each polluter will re- 
duce his discharge to the point at which 
the cost of reducing it by one more 
unit is just equal to the residuals charge 
imposed-the equal marginal cost con- 
dition for cost minimization. For that 
charge to be selected which will ex- 
actly attain the target, however, infor- 
mation must be available on the costs 
of reducing discharges at all sources. 

In sum, in the absence of perfect 
knowledge concerning the costs of waste 
reduction, a regulation-enforcement sys- 
tem can achieve the quality standard 
but at a total cost which is likely to be 
substantially above the minimum attain- 
able. Under similar circumstances, the 
residuals charge system will achieve pol- 
lution reduction at minimum cost, but 
will necessitate some iterative (trial and 
error) experimentation with charges in 
order to find the exact charge at which 
the quality standard is attained (16). 
Because of inefficiencies due to tem- 
porarily unstable charge structures, total 

costs may be somewhat above the mini- 
mum. However, increases in total costs 
due to temporary instability in charges 
are not likely to be as large as the cost 
of the inefficiencies that are built into 
the regulation-enforcement system. 

Residuals Charges, Regulation, 
and Inflation 

Will residuals charges, through their 
impact on production costs, raise prices 
and lead to inflation? First, we must 
distinguish between inflation (continu- 
ously rising prices for all goods) and a 
once-and-for-all increase in the relative 
prices of goods responsible for large 
amounts of pollution. Any effective pol- 
lution control strategy will have the 
latter effect unless accompanied by a 
full public subsidy of pollution control 
costs. But, there is no obvious reason 
why such an increase in the relative 
prices of some goods should generate 
or sustain a continued increase in the 
prices of all goods (24). We will confine 
our attention to the differential impact 
of the two strategies on relative and 
first-round aggregate price movements. 

The basic point to be emphasized is 
that price increases for goods giving 
rise to large amounts of residuals are 
themselves an instrument of pollution 
control. Higher prices cause reductions 
in the quantities demanded and corre- 
sponding reductions in pollution. A 
residuals charge policy will automati- 
cally have this effect. To the extent 
that a regulation-enforcement policy is 
successful in inducing pollution control 
activities, it, too, will induce higher costs 
and prices in commodities that give rise 
to residuals as by-products, and, hence, 
discourage their consumption. Both 
strategies will tend to induce price in- 
creases for products contributing to 
pollution. 

Let us, on the one hand, assume that 
a residuals charge has been imposed 
which is just sufficient to achieve the 
environmental quality standard. Dis- 
chargers respond by some combination 
of reducing residuals discharges and 
paying the charge on the remainder. 
Both kinds of responses increase the 
total costs to the dischargers. 

Alternatively, let us assume that un- 
der a regulation-enforcement strategy 
licenses have been issued which curb 
discharges sufficiently to achieve the en- 
vironmental quality standard. In the ab- 
sence of complete information on costs 
of residuals reduction, the allocation of 
licenses and pattern of discharges are 
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likely to be different from the least cost 
pattern of discharges achieved by the 
residuals charge strategy. For all dis- 
chargers together, the total costs of 
treatment will be greater than under the 
residuals charge approach, and the dis- 
tribution of these costs among discharg- 
ers will be different. Firms with the 
highest marginal costs of treatment will 
experience greater increases in costs 
under regulation than with the residuals 
charge, since they will not have the 
option of paying the charge if that is 
cheaper. And if all cost increases are 
passed forward as price increases, regu- 
lation will have a relatively greater ef- 
fect on the prices of those goods that 
cost the most in terms of residuals 
treatment. 

The two strategies will also have a 
differential impact on the aggregate 
price level. At first blush, one would 
expect that a residuals charge strategy 
designed to attain a given standard of 
air or water quality would entail a 
greater increase in the prices of pollu- 
tion-causing goods than would a regu- 
lation-enforcement strategy. After all, 
with a residuals charge, people discharg- 
ing wastes are being forced to pay a 
"rent" on their use of environmental 
services in addition to incurring costs 
for residuals reduction. A closer look, 
however, suggests that this conclusion 
is not necessarily correct. As we pointed 
out earlier, a regulation-enforcement 
policy implemented with incomplete in- 
formation regarding the costs of reduc- 
ing discharges may entail increases in 
total costs of up to twice the minimum 
increase in cost necessary to achieve the 
quality standard. Thus, the regulation- 
enforcement approach, because of its 
inefficiency, may well have a larger ef- 
fect on prices overall than the residuals 
charge approach that requires collection 
of environmental rent (25). 

Whatever effects the various strategies 
have on differential prices, price in- 
creases in general are not likely to be 
substantial. The effect of any pollution 
control policy on product price depends 
in part on the production technology, 
specifically the ease with which the ser- 
vices of capital and labor can be sub- 
stituted for the heretofore free waste 
assimilation services of the environment. 
The results of numerous studies indi- 
cate that there are many substitution 
possibilities, and that the elasticity of 
substitution in production is fairly high 
(10). This in turn means that the impact 
of pollution control policies on produc- 
tion costs and prices will not be as 
severe as is often implied. 
28 JULY 1972 

The second report of the President's 
Council on Environmental Quality 
makes the same point. It is shown that 
even if all industries undertake second- 
ary waste treatment by 1974 the annual 
costs of water pollution control will be 
less than 1 percent of the value of ship- 
ments for almost all industries. In gen- 
eral, such costs would have a smaller 
impact than a 5 percent increase in 
wage costs. Annual costs of reducing 
air pollution so that the standards of 
the 1970 Clean Air Act are met are 
estimated to be less than 1 percent of 
the value of shipments for nearly all 
industries (4, p. 123). 

Market Power and Residuals Charges 

It has been argued that those firms 
with market power can escape the in- 
centive effect of residuals charges by 
the expedient of raising prices suffi- 
ciently to pass the full amount of the 
charge on to the consumer. Again, there 
are several points to be made. First, as 
we pointed out above, even if a pro- 
portional price increase were the only 
consequence of a residuals charge, pol- 
lution would be curbed somewhat 
through the consumption effect of the 
price increase. But to argue that this 
would be the only effect does not 
square with evidence on the operation 
of the economic system. 

Second, even the firm with sufficient 
market power to raise its price is not 
likely to do only that. If it is a profit 
maximizer, it will reduce discharges as 
long as the marginal cost of doing so 
is less than the charge. In this way it 
responds to the charge in the same 
manner as a firm in a competitive 
industry. 

The modern view of the corporation 
de-emphasizes profit maximization as the 
primary determinant of the behavior of 
a firm, partly because profit-maximizing 
behavior cannot be defined in the case 
of oligopolistic industries, and partly in 
recognition of the complexity of the 
corporation as an organization. But the 
reduced emphasis on profit maximiza- 
tion as a goal does not lead to the con- 
clusion that the residuals charges will 
have no effect on firms' decisions with 
respect to discharges. It can easily be 
shown that as long as firms attempt to 
minimize the costs of producing what- 
ever level of output they have chosen, 
a residuals charge will induce the ap- 
propriate reduction in discharges (26). 

This conclusion is less strong, how- 
ever, in those cases where even cost- 

minimizing behavior cannot be ex- 
pected. Governmental units (for exam- 
ple, municipalities) and rate-regulated 
public utilities are two examples. How- 
ever, external budgetary pressures are 
likely to assure the appropriate response 
from municipalities, especially for such 
highly visible costs as a residuals charge 
on municipal sewage disposal or trash 
incineration. 

The response of regulated utilities 
possessing guaranteed rates of return on 
capital is less clear. In a permissive reg- 
ulatory environment, utility commis- 
sions might permit firms to pass on the 
entire residuals charge through higher 
rate structures. In this case, the charge 
would have no effect on the amount of 
discharges except through the reduction 
in consumption. However, even in such 
a permissive environment, the lag be- 
tween imposition of the charge and the 
adjustment of rates would entail some 
loss of profits-and, hence, provide 
some incentive for abatement activities. 
Regulated firms also have an incentive 
to choose control techniques that are 
capital intensive and that can be in- 
cluded in the rate base rather than 
other, perhaps lower-cost alternatives 
such as fuel substitution. Thus the effect 
of a residuals charge on a regulated 
utility is more problematical than an 
equivalent charge imposed on an inde- 
pendent business firm. 

The Administration has proposed a 
tax on the emissions of sulfur oxides. 
This tax will fall primarily on regulated 
electrical utilities that use fossil fuels. 
If enacted, the stimulus for abatement 
activities provided by the charge may 
well be weakened and distorted. Never- 
theless we believe that a well-designed 
tax on sulfur oxides which is keyed to 
air quality standards is likely to be more 
effective than direct regulation and en- 
forcement of emissions standards. 

Charges and Environmental 

Management 

In a recent paper Roberts concluded 
that for the case of water quality, re- 
siduals charges would make implemen- 
tation of a comprehensive environmen- 
tal management program more difficult 
(21, p. 1554). He suggested that it 
would be more difficult to make full 
use of collective facilities, such as large- 
scale treatment plants or low-flow aug- 
mentation, if residuals charges formed 
the basic strategy. This argument ap- 
pears to us to be without substance (27). 
Indeed, comprehensive plans of river 
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basins must be the basis on which the 

appropriate effluent charge schedules 
are calculated. And if these plans reveal 
collective facilities to be part of the 
least-cost plan, such facilities should be 
built. Moreover, the logic on which the 
argument for effluent charges is based 
also tells us how the collective facilities 
should be financed. User charges should 
be based on the marginal cost of waste 
treatment at the collective facility. Ap- 
propriate user charges and effluent 

charges must be integrated and mutual- 

ly consistent because they both depend 
on the water quality standards to be 
met, the costs of collective treatment, 
and the costs of private waste reduction. 

Administration of Residuals Charges 

Defendants of the present regulatory- 
enforcement strategy have repeatedly 
stated that residuals charges would be 

administratively too complex to be 
workable (28). This position stems from 
a fundamental misconception of the 

regulatory-enforcement process. It is in 
the American tradition to create regu- 
latory agencies to deal with problems 
caused by malfunctionings in the eco- 
nomic system. The existence of agencies 
such as the Interstate Commerce Com- 
mission, Federal Power Commission, 
and Food and Drug Administration is 
sufficient to convince most people that 
the problems for which these agencies 
were created are being dealt with suc- 

cessfully. But a careful analysis of the 
evidence shows that this is rarely the 
case (29). 

The naive view of the regulatory 
process is that an agency establishes 
rules and regulations to govern the be- 
havior of the regulated and to further 
the public interest. The threat of sanc- 
tions is deemed to be sufficient to deter 
violations; but if any occur, violators 
are quickly brought to justice. The real- 

ity is quite different. The enforcement 
of regulations is essentially a political 
process entailing bargaining between 

parties of unequal power (30). In this 

process the real issues are camouflaged 
in technical jargon, and the regulators 
are largely protected from political ac- 

countability for their actions. The regu- 
latory agency and the interests they 
regulate bargain over the regulations to 
be set. They bargain over whether vio- 
lations have occurred and if so who 
was responsible. They bargain over what 
will be acceptable actions to correct in- 
fractions. And in the rare instances 
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where the bargaining process breaks 
down and the conflict moves to the 
courts for resolution, the judicial system 
seeks reasonable accommodation and 
acceptable compromise. Only rarely is 
it forced by the flow of events into 
making either/or choices. At every 
stage of this multilevel bargaining proc- 
ess those being regulated have a lot at 
stake, while the public interest is dif- 
fuse, poorly organized, and poorly rep- 
resented. Predictably the bargains struck 
favor those being regulated. The upshot 
is that the more numerous the decisions 
and the further removed they are from 
elective politics, the less likely it is that 
these decisions will serve the public 
interest. 

The regulatory-enforcement approach 
to pollution control suffers from all 
these faults. In the case of the efforts 
made by the federal government to con- 
trol air pollution, this is amply docu- 
mented (2). The history of federal en- 
forcement of regulations aimed at the 
control of water pollution is no better. 
On the basis of past experience with the 
regulatory process, it would seem that 
the burden of proof of its effectiveness 
should lie upon those who advocate its 
continued application to the problem 
of pollution control. However, we be- 
lieve that the residuals charge strategy 
will be administratively simpler and 
more effective than regulation; and we 
think the point can be made relatively 
easily. 

In order to evaluate this claim, we 
must first specify the characteristics of 
the residuals charge system which we 
have in mind. Given that environmen- 
tal quality standards have been set, a 

single per-unit charge would be levied 
on each of the prominent harmful sub- 
stances found in effluents or emissions. 
Each discharger would be responsible 
for monitoring his discharge, reporting 
its composition and quantity to the pub- 
lic authority, and making the appropri- 
ate payments. There is an obvious com- 

parison with the system of reporting 
and paying corporate income taxes. As 
in the case of the income tax, rules and 
standards of accuracy for measurement 
would have to be specified and audits 
for compliance would have to be under- 
taken. Dischargers would be required 
to install and maintain the required 
monitoring equipment, subject to audit 
and calibration for accuracy by the 
authorities. Information on discharges 
and payments would be recorded and 
made available for public scrutiny. 

With such a system there is little 

room for administrative discretion and 
bargaining. The primary decision is the 
actual charge to be imposed, and this 
decision is a significant and highly vis- 
ible one. There is also a clear perform- 
ance criterion by which one can judge 
whether the rate of charge is satisfac- 
tory. If environmental quality standards 
are being met, the rate is high enough; 
if not, the rate should be raised. Finally, 
while the history of regulation suggests 
that the zeal and effectiveness of the 
regulatory agency diminish over time, 
the effect of a residuals charge is dur- 
able. It remains effective unless the real 
cost of a fixed charge is eroded by 
inflation or unless there is an explicit 
political decision to remove it. 

The conclusion with respect to ad- 
ministrative feasibility is a strong one: 
a residuals charge system poses no 
unique or particularly difficult admin- 
istrative problems. Rather it is an ad- 
ministratively simple strategy which 
avoids many of the pitfalls of the regu- 
lation-enforcement approach and which 
leaves less room for powerful interests 
to gain special advantages through low 
visibility negotiations with the regula- 
tory agency. 

It has also been suggested that ef- 
fluent charges are administratively cum- 
bersome because the optimal charge 
structure must vary over the seasons 
and with variations in the stream flow 
or meteorological changes (21, p. 1554). 
It is seldom recognized, however, that 
these same factors dictate the variability 
over time in the terms of the discharge 
permits issued under the regulation- 
enforcement strategy. Residuals dis- 

charge permits should allow higher 
discharges during periods of high as- 
similative capacity while calling for re- 
duced discharges (or perhaps no dis- 

charges at all) during critical periods of 
low stream flow or atmospheric temper- 
ature inversion. A license system with a 
constant maximum allowable rate of 

discharge is no better or worse in this 

respect than a residuals charge system 
where the price is constant all the year 
round. Seasonal and other variations 
can and should be included in either 

strategy. 

Conclusion 

It is our judgment that the arguments 
examined here do not form a strong 
case for rejecting the residuals charge 
strategy. Indeed, quite the opposite. 
When we consider the failure of the cur- 
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rent regulation-enforcement approach 
and, in particular, its political and ad- 
ministrative difficulties, a new environ- 
mental strategy which minimizes its re- 
liance on regulation-enforcement and 
which emphasizes the use of economic 
incentives to achieve changes in behav- 
ior seems desirable on practical as well 
as theoretical grounds. We believe that 
the time has long since come to move 
ahead with some limited and carefully 
prepared experiments with residuals 
charges. We will never know whether 
they are a viable new approach unless 
we try them out. 

One form of potentially fruitful ex- 
perimentation would be a federally es- 
tablished charge or tax on emissions of 
sulfur oxides. The Administration's long 
delayed bill to tax the sulfur content 
of fuel could provide the basis for such 
an experiment. The proposed tax on 
lead additives in gasoline could well 
serve the same function (31). However, 
for the automotive emissions problem, 
we would urge instead the systematic 
use of residuals charges in the form of 
a "smog tax" or charge on actual auto 
emissions (32). 

Turning to the case of water pollu- 
tion, we have already suggested an ex- 
periment based on the establishment of 
a single river basin authority with re- 
sponsibilities for air and solid wastes as 
well as water pollution. The authority 
would establish a system of residuals 
charges as well as foster the construc- 
tion of whatever collective treatment 
facilities are appropriate (33). In lieu of 
experimenting with an entire river 
basin, the federal government could 
establish a nationwide uniform effluent 
charge on a single substance (34). 

To sum it all up, the conclusion of 
the 1971 annual report of the Council 
on Environmental Quality can only be 
applauded (4, p. 136): 

It is . . . clear . . . that because of the 
enforcement, efficiency, and equity prob- 
lems of the regulatory approach, other 
means of achieving pollution abatement 
must also be probed. 
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